Inactivation of ccmO in Synechococcus sp. strain PCC 7942 resulted in a mutant which possesses aberrant carboxysomes and a normal inorganic carbon uptake capability but a reduced ability to photosynthetically utilize the internal inorganic carbon pool. Consequently, it exhibits low apparent photosynthetic affinity for extracellular inorganic carbon and demands high levels of CO2 for growth.
Cyanobacterial mutants which cannot grow under different levels of CO2 are being used for the elucidation of the physiological and molecular bases of the inorganic carbon (Ci)-concentrating mechanism (1-4, 6-14, 16-18, 20) . Some of these mutants show a total lack of carboxysomes or possess aberrant forms of these bodies, which contain most of the rubisco and carbonic anhydrase in the cell (7, 17) . These mutants are useful for testing predictions made by a quantitative model which ascribes a central role to the structural organization of the carboxysomes in the functioning of the C1-concentrating mechanism and CO2 fixation in cyanobacteria (19) .
In Synechococcus sp. strain PCC 7942, the lesions in all of the C02-dependent mutants (identified so far) have been mapped in the genomic region of the rbc operon, encoding the large and small subunits of rubisco (4, 8, 18 wild-type cells. The various types of carboxysomes observed may be stages in their development so that the preponderance of any one form may represent retarded stages in the development of the carboxysomes.
